any bias introduced can hardly result in a selection of individuals whose bony naso-lacrimal canals differ from those of their parent population. Method (a) Radiographic Technique (M.G.).-It was impossible consistently to obtain satisfactory views of both the upper and lower ends of the bony naso-lacrimal canal, so that the aim has been to record only the upper end. A superior-inferior projection (Toth, 1933) was used. A dental film, secured in a pair of artery forceps, was placed in the mouth and "centred" at the site of the first molar tooth or the second pre-molar; it was held against the upper teeth or upper alveolar margin at right angles to the direction of the naso-lacrimal canal. The radiographic base-line (outer canthus of the eye to the external auditory meatus) was tilted 20-35°, the posterior end being the lower, so that the frontal bone did not intersect the path of the x rays which were directed along the axis of the canal. A separate film was used for each side.
(b) Method of Measurement.-The dense oval of bone, with its long axis anteroposterior (see Figs 1, 2, and 3), corresponds to the thick structure of the maxilla, which, along with the lacrimal bone, forms the inlet of the bony naso-lacrimal canal in normal circumstances. This was proved by Toth (1933) Table I contains the basic data which were analysed statistically. The mean of the right and left side in each control was used (being counted as only one degree of freedom, of course) instead of alternate or random sides, in order to reduce the variance of the observations. Since there is no significant tendency for the right or left side to be larger (Student's " t" for the difference between right and left in the control series=0 526; n=11; P much >010) no bias is introduced by using that mean. It would not be legitimate to count each side as a separate entity in a control since each control observation would not then be as independent as possible of all others; it will be shown that there is a high degree of correlation between right and left sides in the control series. The mean area of inlet of the bony naso-lacrimal canal for the control series is 24 35 sq. mm. and that for the epiphoric series is 23 1 sq. mm.; the very small difference between these two means submitted to the t test is attributable to chance (t=0.4 approximately; n=30; P much >0 10). If the mean of only those ducts which, on syringing, were found to be completely obstructed (24 -075) be compared with the control mean, the difference is more insignificant (t = 0 -03 approximately; n =26; P much >0 10). Again, if only alternate sides are chosen from cases of bilateral obstruction, the "obstructed" mean (24 284) differs even less significantly from that of the controls (t = 0 -023; n = 23; P much >0 10). The conclusion seems justified that, in the vast majority of cases, there is no relationship between the size of inlet of the bony naso-lacrimal canal and epiphora with or without obstruction of the lacrimal passages on syringing. This, in turn, may be regarded as circumstantial evidence in favour of exonerating the whole bony duct from complicity in any form of epiphora.
The validity of this conclusion is not impugned by the fact that the smallest recorded measurements occurred in the epiphoric group-especially as these are to be found on the non-epiphoric side of unilateral cases! It is not, of course, inconceivable that cases of blocked naso-lacrimal ducts could occur because of partial or complete atresia of the bony canal; such cases must be, on the evidence presented here, rare.
It will have been noted that the "spread" of the size of the ducts is wide. How much of this is due to unavoidable variation in radiographic technique and to inaccuracies inherent in the method of measurement? The answer probably is "very little" since there is a very highly significant degree of correlation between right and left ducts in the control group (r = 0 -923; n = 10; P = very much < 0 001). Table I tuggests that the right and left sides differ in the control series by less than in the epiphoric. This impression will be made clearer if the data are re-arranged as in Table II , (overleaf), which shows the differences (irrespective of sign). The mean difference in the control group is 3 53 sq. mm. while that in the epiphoric group is 4 8353 sq. mm. However, the difference between these means is not significant (t = 1 -015; n =27; P>0 10).
Facial Asymmetry in Epiphorics Inspection of the results in
Of many other possible ways of "analysing" this particular problem, perhaps the best is to submit differences between the two sides in cases of unilateral obstruction of the naso-lacrimal duct to a Student's " t" test. "obstructed" sides tend to be the butable to chance.
larger, though to an extent easily attriAgain, theoretically a real difference might exist in these unilateral epiphorics but be obscured, from the statistical point of view, by the variance introduced from the use of absolute differences. Even if this possibility be eliminated by comparing the mean ratio of larger: smaller in controls with that in unilateral epiphorics, there is no significance at all in the difference (t= 1 013; n =24; P>010). Discussion While these results give no support to the hypothesis that the inlet of the bony naso-lacrimal duct has usually an association with epiphora, they provide only circumstantial evidence for exonerating the rest of the bony canal. Stenosis in the lower bony duct would seem however to be unlikely, since the usual site of obstruction is at the junction of the sac and duct (Duke-Elder, 1952) . These considerations prompted a qualitative review of the radiographs. In one case (Fig. 3) , a bony spur was seen to project from the lateral sides of the canals near their posterior ends (more easily seen in the right); in this patient the left duct was obstructed and the left eye epiphoric whereas the right was normal. These "bony spurs" do not appear to be artefacts produced by neighbouring ridges superimposed on An histological study of biopsy specimens from the upper naso-lacrimal duct at the time of operations on the tear passages might be rewarding, although it would be difficult to differentiate between pre-and post-obstruction abnormalities; the histological observations of leucocytic infiltration, epithelial degeneration, and hyperplasia of the mucous membrane of the sac and duct of Rollet and Bussy (1923) might well have occurred after "ectasie et stenose des voies lacrymales". No observations seem to have been made on the vascular plexus surrounding the mucous membrane of the duct. No histological evidence of abnormality in the nasal mucosa near the outlet of the duct was found in dacryocystitis (Seidenari, 1947a) , nor in the anterior ethmoid cells (Seidenari, 1947b) .
On a priori grounds, it would be idle to deny that malformation of the bony canal can be responsible for naso-lacrimal blockage, and evidence in favour of this deduction is provided by Gualdi (1930) who studied series of familial and hereditary blockage of the naso-lacrimal duct. He suggested that this type of abnormality was associated with low cephalic indices, high nasal indices, smaller than normal nasal bones, alteration in the shape of the inlet of the naso-lacrimal canal (from oval to round), and reductions in its diameter. Heinonen (1920) also related dacryocystitis to facial configuration. Vogt (1930) and Groenouw (1901) also recorded cases of hereditary blockage of the naso-lacrimal ducts.
Similarly, anatomical investigations of macerated skulls have shown wide variations in the structure of the bones of the naso-lacrimal canals (Zabel, 1900; Whitnall, 1912) . The former studied 200 skulls in which he found three without any lacrimal bone and three with only rudimentary ones, while sixteen had accessory bones in that region. Observations made by Whitnall (1912) on fifty maxillae revealed that in seven the lips of the sulcus lacrimalis met to form part of the medial wall of the bony canal, thus intervening between the descending process of the lacrimal bone above and the lacrimal process of the inferior turbinate below; these two processes normally share the medial wall of the canal between themselves. In four of these seven cases a constriction was found in the canal at the site where the lips of the groove had fused. Interesting as these observations are, especially in relation to the operation of dacryocystorhinostomy, their importance in relation to blockage of the naso-lacrimal duct has been shown to be very doubtful. Summary It is possible to obtain a radiographic view of the naso-lacrimal duct "end-on" by directing a beam of x-rays down the axis of the canal to a dental film held in the mouth at right angles to the beam. The area enclosed by the bones surrounding the upper end of the canal may be measured by a grid built up of square millimetres etched on glass.
The mean "area of inlet" in a series of epiphoric patients with nasolacrimal duct obstruction is almost identical with the mean of another series without epiphora controlled for age and sex. The epiphoric series showed slightly more asymmetry than the controls when the sizes of right and left sides were compared; chance variation might easily account for this. There was no statistically significant tendency for the epiphoric side in cases of unilateral epiphora to have an inlet of a different size from that of the normal side.
The conclusion is drawn that, although bony abnormalities may sometimes account for cases of epiphora (cases in the literature are quoted), their importance as a cause of the watering eye is small.
